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(57) ABSTRACT

An improved method for molding a plastic container within
a mold including an RFID tag to generate a container which
leaves a mold having an RFID tag bonded between the
container and a label. This method provides for an improved
integrally, extrusion blow molded container, label and RFID
tag combination.
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INTEGRALLY, EXTRUSION BLOW MOLDED
CONTAINER, LABEL AND RFID TAG

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This application 1s a continuation of U.S. application Ser.
No. 15/710,996, filed on Sep. 21, 2017, which 1s 1ncorpo-

rated herein by reference in 1ts entirety.

FIELD OF THE INVENTION

This mvention generally relates to an extrusion-blow-
molded plastic container which 1s having an RFID tag
attached to a label prior to molding and then attached to the
container between the mold cavity and outside surface of the
container during the molding process. More specifically, this
invention relates to a contamner formed from a heated
extrusion which 1s blow-molded after a label having an
RFID tag attached thereto 1s placed in the mold thereby
securing the RFID tag between the surface of the container
and the inside surface of the label with Heat activated
adhesive.

BACKGROUND OF THE INVENTION

The merchants of plastic containers such as beverage
bottles and food trays are demanding container identifica-
tions which are electronically recognizable for purposes of
improving commercial transactions involving such contain-
ers. At present, one of the primary such i1dentifications are 1
and 2 dimension barcode marking which generate a light
signal requiring a line of sight between the reader and the
barcode. In addition, there are some products which include
clectrical signal generators such as radio frequency ident-
fication (“RFID”) tags. An advantage of RFID tags 1s that a
line of sight 1s not required between the tag reader and the
tag. Accordingly, tags can be hidden, and still read.

One problem with RFID tags is that, unlike barcodes, they
have structure (e.g. antenna, circuitry, substrate) which
requires handling and support relative to a container which
1s much more complicated than just printing a barcode on a
container label or directly onto a container. Additionally,
plastic containers are thermally formed, or thermally pro-
cessed after filling. The temperatures at which these thermal
processes are carried out will often destroy the signal
generating functionality of a typical RFID tag.

The mvention provides a method for molding a plastic
container within a mold including an RFID tag to generate
a container which leaves a mold having an RFID tag bonded
between the container and a label. The invention also
provides for an integrally, extrusion blow molded container,
label and RFID tag combination.

BRIEF SUMMARY OF THE INVENTION

One embodiment of the present invention provides a
method for forming a plastic container which 1s attached to
an clectrical signal generator during and extrusion blow
molding process. The method includes a mold having at
least two portions which are moveable between open and
closed positions, wherein when the portions are 1n the closed
position the mold defines an interior surface. The method
turther 1includes attaching an electrical signal generator to a
container label, locating the label and electrical signal gen-
erator 1n the mold when the portions are in the open position,
extruding a heated parison, closing the mold; and pressur-
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1zing the parison to expand the parison into contact with the
generator, the label and the interior surface to form an
outside surface of the combination of the container, label and

generator which has a shape generated by the shape of the
interior surface.

Another embodiment of the present invention provides a
combination of a heated mold and a plastic container. The
combination includes the heated mold, a label and an
clectrical signal generator, compliable with the interior
surface of the mold and located adjacent and located
between the container and the label. The container 1s a
parison under pressure and expanded to force the container
into contact with the generator, label and 1nterior surface to
reshape the parison 1nto a plastic container having a com-
bined shape generated by the internal shape of the mold. For
most beverage containers this shape includes at least a
threaded neck and a vessel portion. Of course, for a food
tray, the shape would not typically include a threaded neck.

Another embodiment of the present invention provides for
a container mjection blow molded with an electric generator
bonded between the plastic container and a label with a heat
activated adhesive which 1s activate during the blow mold-
Ing Process.

In other embodiments of the present mnvention, the label
may also include light generating i1dentifiers such as bar-
codes, the plastic containers may be multi-layer containers
having multiple layers of plastic differing 1n types, the mold
may be actively heated and/or cooled, the parison heated to
a temperature which facilitates the air-pressure expansion of
the parison, and the RFID tag includes a heat protective
enclosure such as 2 thermally protective sheets of material
such as a thermoplastic or ceramic material. Typically the
mold would be a two piece mold, but some embodiments
may require more complex multi-piece molds. Additionally,
the handling of labels will typically require pick-and-place
vacuum cup robotic equipment designed to place the labels
and tags within an open mold prior to extrusion of the
respective parison.

DRAWINGS

The accompanying drawings incorporated in and forming
a part of the specification illustrate several aspects of the
present invention and, together with the description, serve to
explain the principles of the mvention. In the drawings:

FIG. 1 1s a schematic view of a portion of an extrusion
blow molding apparatus used implement embodiments of
the present mmvention and to form embodiments of the
container/bottle of present invention;

FIG. 2 1s an enlarged, detailed, partial section view from
FIG. 1;

FIG. 3 1s a schematic view of a 2 piece mold, a mold head
through which air 1s forced to inflate a parison; and

FIG. 4 1s an enlarged sectional view of the container wall,
label and RFID tag.

While the invention will be described in connection with
certain preferred embodiments, there 1s no intent to limait 1t
to those embodiments. On the contrary, the 1intent 1s to cover
all alternatives, modifications and equivalents as included
within the spirit and scope of the invention as defined by the
appended claims.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

Referring to FIGS. 1-3, a schematic representation of an
injection molding system and portions thereof are 1llus-
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trated. The system 1ncludes three separate extruders 10 each
generating a stream of tlowable plastic which passes through
the conduits 12 1nto the die block 14. (For purposes of this

disclosure, “plastic” means a thermoplastic unless reference

is specifically made to a thermal-set-plastic 1.e. a type of °

plastic which 1s cross-linked during heating/molding.) The
streams may be of the same or different plastics, and the
number of streams and conduits may range from 1 to the
number of layers which meet the technical requirements for
a particular container. By way of example, there are some
containers that include 2 plastic layers or more. In particular,
they may have an imterior layer and an exterior layer bonded
together by an adhesive layer there between. For this con-
figuration one of the extruders 10 would have the plastic

material for the interior layer EVOH/HDPE or PP, the

second would have the Adhesive Resin or HDPE 1f no
Barrier Resin 1s required for the inner layer, and the third
would have the plastic material for the outside layer. In
many cases the adhesive may be a plastic having character-
1stics which allow the adhesive to bond to different plastics
which would not eflectively bond to each other for purpose
of forming a container.

The extruders 10 heat the pellets for the respective
plastics to a flowable temperature using mechanical action,
and the die block 14 1s heated to maintain the appropriate
temperature to create a parison 16. In particular, referring to
FIG. 2, the composite stream 1s extruded through an annular
orifice 18 of block 14 to form a tubular multilayer stream 20
of plastic to form parison 16.

Referring to FIGS. 1-3, mold 22 includes mold portions
24 and 26. While parison 16 1s being formed, the mold
portions 24 and 26 are 1n an open position. While 1n the open
position, a robotic label handler (not shown) places a label
30 including an electronic signal generator such as an RFID
tag 32 into the mold 22 as shown i1n FIG. 1. In the present
embodiment the label handler would 1nclude a vacuum cup
which would be activated to pick individual labels 30 from
a stack of labels and then place and orient the labels 1nto the
open mold 22.

Upon completion of the creation of parison 16, and
placement of label 30 and tag 32, mold portions 24 and 26
are forced together using a force F shown in FIG. 1. The
joined mold portions 24 and 26 form an interior surface 34
which has a shape which generates the shape of a container
36. In general, a bottle-type container will include a threaded
neck portion 38 and a vessel portion 40. Referring to both
FIGS. 1 and 2, gas (typically air) 1s mjected into port 42
which communicates with port 44 which resides within
parison 16. The gas 1s 1njected after mold 22 1s closed to
expand the parison 16 to force 1t into contact with the tag 32,
the label 30 and the interior surface 34 to form an outside
surface of the combination of the resulting container 36,
label 30 and tag 32 which has a shape generated by the shape
of the interior surface 34.

Referring again to port 44, as shown 1n FIG. 2, port 44
cooperates with orifice 18 to form the multilayer stream 20.

Upon completion of the pressurization and molding of the
container 36, cutting blocks 46 are moved as shown 1n FIG.
2 to sever the multilayer stream 20 from the container 36, the
mold 22 1s opened and the container 36 15 ejected from the
mold 22. The resulting container 36 includes tag 32 fixed
between label 30 and the outside surface of container 36.
Depending upon the opacity of the container 36, container
content and label 30, tag 32 may not be viewable by a viewer
of container 36. For some consumer products it 1s desirable

to “hide” RFID labels.
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Referring now in more detail to RFID tag 32, one embodi-
ment of the tag would include an antenna coupled to an
integrated circuit (“chip™) with the antenna and chip being
supported by a flexible substrate such as an appropnate
ceramic or thermos-set plastic sheet. To provide additional
thermal protection for the antenna and circuit, a second sheet
of appropriate ceramic or thermos-set plastic would be
joined to the first sheet at the perimeters thereof to envelop
or enclose the antenna and circuit to provide a thermally
protected tag assembly flexible enough to comply with the
shape of interior surface 34.

Depending upon the application, it may be desirable to
bond tag 32 to the container 36 and/or label 30. This can be
accomplished with an appropriate adhesive. In one embodi-
ment, such an adhesive would be a heat activatable adhesive
which 1s activated to provide the desired bond using the
heat/temperature provided during the blow molding process.
Referring to FIG. 4, a sectional view of the molded bottle
illustrates the orientation of the interior bottle layer 48, the
exterior bottle layer 50, the adhesive/plastic layer 52 which
bonds the layer 48 to 50. Also 1llustrated are label 30 and tag
32, and thermally activated adhesive layers 54 which bond
the tag 32 to the label 30 and outer surface of container 36.

Examples of plastic resins which would be used to create

[

the layers of multilayer stream 20 include: Generic HDPE,
Adhesive, EVOH & PP resins.

Examples of adhesives/plastics which are compatible
with and adhere to dissimilar plastic layers include: Plexar
Adhesive 3236 which bonds dissimilar resins together
Example HDPE, EVOH, PP.

Examples of heat activatable adhesives useable with tags
such as RFID tags and label materials such as Yupo films
include: Plexar Adhesive 3236.

Typical temperature ranges for parison formation include:
380 F-420 F.

Typical temperature ranges at which the molds are oper-
ated include: 45 F-60 F.

In one embodiment, the tag 32 would be required to
reliably generate signals after being heated to at least 420 F.

In various typical embodiments, container 36 1s a plastic.
In one preferred embodiment, container 36 1s formed from
extruded high density polyethylene (HDPE) having an aver-
age wall thickness of about 1.0 millimeter. In other embodi-
ments, container 36 may be formed from any extrudable
blow-molded material, such as Polypropylene (PP), nylon,
Polyvinyl Chloride (PVC), and Polyethylene Terephthalate
(PET), and having an average wall thickness of 0.6 to 2.0
millimeters. Depending upon the material to be contained in
container 36, container 36 may be multilayered with the
layers being a combination of one or more of these materials
and adhesive layers as dictated by material compatibility.

In various embodiments, container 36 may have an eflec-
tive internal volume dictated by the size limits of a particular
extrusion and blow molding system. For example, sizes of
between 0.1 gallons to 5 gallons are common, but preferably
between about 0.5 gallon and 2.5 gallons. By “eflective
internal volume™ 1t 1s meant the nominal storage capacity of
a liquid within container 36 to a fill line that 1s below the
bottle neck opening 38.

All references, including publications, patent applica-
tions, and patents cited herein are hereby incorporated by
reference to the same extent as if each reference were
individually and specifically indicated to be incorporated by
reference and were set forth 1n 1ts entirety herein.

The use of the terms “a” and “an” and “the” and similar
referents 1n the context of describing the mvention (espe-
cially in the context of the following claims) 1s to be
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construed to cover both the singular and the plural, unless
otherwise indicated herein or clearly contradicted by con-
text. The terms “comprising,” “having,” “including,” and
“containing” are to be construed as open-ended terms (i.e.,
meaning “including, but not limited to,”) unless otherwise
noted. Recitation of ranges of values herein are merely
intended to serve as a shorthand method of referring indi-
vidually to each separate value falling within the range,
unless otherwise indicated herein, and each separate value 1s
incorporated 1nto the specification as 1t 1t were mndividually
recited herein. All methods described herein can be per-
formed 1n any suitable order unless otherwise indicated
herein or otherwise clearly contradicted by context. The use
of any and all examples, or exemplary language (e.g., “such
as’’) provided herein, 1s intended merely to better 1lluminate
the invention and does not pose a limitation on the scope of
the mnvention unless otherwise claamed. No language in the
specification should be construed as indicating any non-
claimed element as essential to the practice of the mnvention.

Preferred embodiments of this invention are described
herein, including the best mode known to the imnventors for
carrying out the invention. Variations of those preferred
embodiments may become apparent to those of ordinary
skill 1n the art upon reading the foregoing description. The
inventors expect skilled artisans to employ such variations
as appropriate, and the inventors intend for the invention to
be practiced otherwise than as specifically described herein.
Accordingly, this mnvention includes all modifications and
equivalents of the subject matter recited in the claims
appended hereto as permitted by applicable law. Moreover,
any combination ol the above-described elements 1 all
possible varnations thereof 1s encompassed by the invention
unless otherwise indicated herein or otherwise clearly con-

tradicted by context.

What 1s claimed 1s:

1. A method for forming a plastic container which 1is
attached to an electrical signal generator during an extrusion
blow molding process, the method comprising:

providing a mold having at least two portions which are

moveable between open and closed positions, wherein
when the portions are 1n the closed position the mold
defines an interior surface;

attaching an electrical signal generator to a container

label;
supporting the container label with a vacuum cup;
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moving the vacuum cup to locate the label and electrical
signal generator in the mold when the portions are 1n
the open position, the generator being fabricated from
materials to retain 1ts signal generating functionality
after being heated over 420° F. degrees, the generator

being fabricated to be compliable with the interior
surface of the mold and the generator having first and
second sides coated with a heat activatable adhesive;

extruding a heated parison having at least one interior
layer of plastic material and an outside layer of plastic
material, the 1nterior layer defining an interior 1 com-
munications with an inflation port;

closing the mold; and

pressurizing the parison to expand the parison into contact

with the generator, the label and the interior surface to
form an outside surface of the combination of the
container, label and generator which has a shape gen-
erated by the shape of the interior surface, heat 1n the
mold activating the adhesive to fasten the generator
between the outside layer of plastic material and the
label.

2. The method of claim 1, further comprising the step of
controlling a temperature of the mold to maintain the
temperature between 45° F. and 60° F.

3. The method of claim 1, where 1n the step of extruding
the heated parison includes the step of controlling a tem-
perature ol the plastic to maintain the temperature of the
plastic between 380° F. and 420° F.

4. The method of claim 1, wherein the generator i1s an
RFID tag.

5. The method of claim 4, wherein the RFID tag includes
at least an IC chip coupled to an antenna, the chip and the
antenna being enclosed by 2 sheets of material such that the
signal generating functionality of the RFID tag 1s maintained
alter being heated over 420° F.

6. The method of claim 5, wherein when the heated
parison includes a barrier layer of plastic material between
the mterior layer and the outside layer, the barrier layer 1s
EVOH or PP; or if no barrier layer 1s included, the interior
layer and the outside layer of plastic material are HDPE.

7. The method of claim 6, wherein the heat activatable
adhesive 1s further used to bond dissimilar resins together
for the interior layer and the barrier layer, or if no barrier
layer 1s required, HDPE 1s used for each layer.
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